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DETAILED ACTION 

1 . Claims 23-55 are pending. Claims 35-42 are withdrawn from consideration as being 
drawn to a nonelected invention. 

2. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

Claim Rejections - 35 USC § 112 

3. Claims 43-55 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter that was not described 
in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed invention. 

Neither the instant specification nor the originally filed claims appear to provide support 
for the sequence between the 420 amino acid long sequence and the 110 amino acid long 
sequence being of any size. The specification indicates that it is about 200 amino acids long (pg 
15, lines 15-17). 

Thus, such a recitation constitutes NEW MATTER. In response to this rejection, 
Applicant is required to point to support for the recitation or to cancel the new matter. 

In the response filed 27 May 2008 Applicant urges that support if found on pg 15 
(response pg 6). 

This is not found persuasive for the reasons indicated above.. 

4. Claims 43-55 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter that was not described 
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in the specification in such a way as to reasonably convey to one skilled in the relevant art that 
the inventor(s), at the time the application was filed, had possession of the claimed invention. 
Due to Applicant's amendment of the claims, the rejection is different from the rejection set forth 
in the Office action mailed 26 February 2008, as applied to claims 23-26. Applicant's arguments 
filed 27 May 2008 have been fully considered but they are not persuasive. 

The claims require a nucleic acid encoding a protein with 20-60% identity to 420 amino 
acids at the N-terminus of SEQ ID NO:2, 15-55% identity to an 100 amino acid sequence at the 
C-terminus of SEQ ID NO:2 and 6-20% identity to the region between those two sequences, 
wherein decreasing the amount of the protein in a cell results in incomplete or no division in the 
cell or the cell's plastid. 

The specification calls SEQ ID NO:2 FTN2 and describes its function as a protein that 
when its levels are decreased leads to incomplete or no division of a prokaryote or plastid, 
resulting in long filamentous cells in cyanobacteria and single or few very large chloroplasts in 
plants (pg 15, lines 1-10). 

The specification describes Ftn2 proteins as having a DnaJ-like domain at its N-terminal 
half, but that this domain is missing the essential central HPD motif (pg 60, lines 7-10; pg 90, 
lines 12-17). Other motifs are described (pg 60, lines 1 1-20; pg 90, lines 17-27; Table 7), but 
such motifs are not present in every protein indicated to be an Ftn2 homolog. 

The specification describes eight sequences, six from four bacteria species and two from 
plants, that as Ftn2 sequences. However neither of the plant sequences, SEQ ID NO:2 from 
Arabidopsis, nor the sequence from rice, SEQ ID NO: 125, fall within the scope of the claims 
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because SEQ ID NO:2 has 100% identity to SEQ ID NO:2 and the rice sequence has more than 
6-20% identity to the middle portion of SEQ ID NO:2 (see below): 



/10600070 
Publication No. US20040139500A1 




2 SPFQLCRLPPATTKLRRSHNTSTTIC 



.DPPDFITGYEFVEEALKLLQE 245 



6 TTATLVSLPPSIDRPERHVPIPIDFYQVLGAQTHFLTDGIRRAFEARVSKPPQFGFSDDA 1 

4 APSASPFVPLFPDAAERSLPLQVDFYKVLGAEPHFLGDGIRRAFEARIAKPPQYGYSTDA 1 

6 LISRRQILQAACETLSNPRSRREYNEGLLDDEEATVITDVPWDKVPGALCVLQEGGETEI 1 

4 LVGRRQMLQIAHDTLMNQNSRTQYDRALSENREEALTMDIAWDK — 
6 VLRVGEALLKERLPKSFKQDVVLVMALAFLDVSRDAMALD 

; -'.jDVVLAMALAYVDLSRDAMAASPPDVIGCCEVLERALKLLQE 2 

6 EGASSLAPDLRAQIDETLEEITPRYVLELLGLPLGDDYAAKRLNGLSGVRNILWSVGGGG 3 

5 DGASNLAPDLLSQIDETLEEITPRCVLELLSLPIDTEHHKKRQEGLQGARNILWSVGRGG 3 

6 ASALVGGLTREKFMNEAFLRMTAAEQVDLFVATPSNIPAESFEVYEVALALVAQAFIGKK 3 

5 I ATVGGGFSREAFMNEAFLRMTSIEQMDFFSKTPNSI PPEWFEIYNVALAHVAQAI ISKR 3 

6 PHLLQDADKQFQQLQQAKVMAMEIPA 

5 PQFIMMADDLFEQLQKFNIGS — 

6 GLDSEDSQYRNPAIVEFVLENSN-R 

7 GIDNESSPYRDPKILEFIVTNSSISEENDLLPGLCKLLETWLIFEVFPRSRDTRGMQFRL 4 
5 GDYYDDPMVLSYLERVEWQGSPLAAAATMARIGAE HVKASAMQALQKVFP-SR 5 



OI.I>K.''.AHKN'l' KDG-PGGYL ENFDQ- 



--PRMDARTAENIVSKWQKIKSLAFGPDHRIEMLPEVL 7 0 7 

- -II *. DSTDDPALDEDPVHIPRMDAKLAEDIVRKWQSIKSKALGPEHSVASLQEVL 6 65 
8 DGRMLKIWTDRAAETAQLGLVYDYTLLKLSVDSVTVSADGTRALVEA 

TIDEAGQLTDVTE 725 
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Not all proteins with 20-60% identity to 420 amino acids at the N-terminus of SEQ ID 
NO:2, 15-55% identity to an 100 amino acid sequence at the C-terminus of SEQ ID NO:2 and 6- 
20% identity to the region between those two sequences have the same function as SEQ ID 
NO:2. An sequence from Arabidopsis, At3gl9180, that falls with this structural description (See 
below), does not have the same function as FTN2, as it cannot complement FTN2 function in 
Arabidopsis (Vitha et al, 2003, Plant Cell 15:1918-1933; see pg 1927, right column, paragraph 
2). 



:D=3702; 

)E SEQUENCE. 



CC Copyrighted by the UniProt Consortium, see http://www.uniprot.org/terms 

DR EMBL; AY074283; AAL66980.1; -; mRNA. 
KW Hypothetical protein. 

SQ SEQUENCE 819 AA; 90751 MW; 672 008 3 F4 8 64 657E CRC64 ; 
Best Y Local Similarity 23.5%; Pred. No . ' 2 . 9e-18 ; 

DFYQVLGAQTHFLTDGIRRAFEARVSK 1 
IELPVTCYQLIGVSEQAEKDEWKSVINLKKT 1 
116 PP^FGFSDDALISRRQILQAACETLSNPRSRREYNEGLLDDEEATVITDVPWDKYPGALC 1 
125 DAEEGYTMEAAAARQDLLMDVRDKL — 
17 6 VLQEGGETE IVLRVGEALLKERLPKSFKQDWLVMAL/ 



5 VEEALKLLQEE-GASSLAPDLRAQI] 
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? p.ELip.i glsveascqiqdwpcflsqa:£?.ll_-_ti:y::ll;7iddlaitrk 346 

) .'IN I PAKf.KK VYKVALALVAUAKICKKPIILLUDADKUKUUI UQAKVMAMK I P i'SO 

' NKK.'',l,K.':ilN(,)P.VV ' DI'Nf.'I'YMV 1 ,1 ,(111 I AVCK.-'.C KQNKT I NKAKT K'KC'1,1 !')(> 

I AMLYDTRNNWKI DKC I ,KKC I ,C'A 1 ,1 , 1 CKVDKC'KMWI ,C I , l).'',KI).'',QYKN PA I VKKV I ,KN -1 4 (> 

/ A SEGVDLKFEEAFCSFLLKQ(;.''.KAKAI,KKI,K(JI,K.''.N.''.ll.''.AVKN.<', I LGK 4 1 : 



445 ESRSTS- 

4 95 SY LERVEWQGSPLAAAATMARIGAEHVKASAMQALQKVFPSRYTDRNSAEPKD 548 

500 NHKTNQRPLSTTQFVNSS QHL YTAVEQLTPTD 531 

54 9 VQETVFSVDPVGNNVGRDGEPGVFI AEAVRPSENFETNDYAIRAGVSESSV-DETTVEMS 607 

532 LQSPWSAK NNDE TSASMPSVQLKRN LGVHKNKIWDEW LS 571 

608 VADMLKEASVKILAAGVAIGLISLFSQKY 636 

572 QSSLIGRVSWAL LGCTVFFSLKLSGIRSGRLQSMPISVSARPHSESDSFLWKTE 626 

637 FLKSSSSFQRKDMVSS MESDVATIGSVRADDSEALPR 673 

627 SGNFRKNLDSVNRNGIVGNIKVLIDMLKMHCGEHPDALYLKSSGQSATSLSHSASELHKR 686 
674 -MDARTAENIVSKWQKIKSLAFGPDHRIEMLPEVLDGRMLKIWTDRAAETAQLGLVY-DY 7 31 
687 PMDTEEAEELVRQWENVKAEALGPTHQVYSLSEVLDESMLVQW-QTLAQTAEAKSCYWRF 7 45 



VLLHLEVLQAHIFEDGIAGEAAEIEALLEEAAELVDESQPK-NAKYYSTYKIRYILKKQE 8 



The specification does not describe the structural features that distinguish plastid and 
prokaryotic cell division proteins with 20-60% identity to 420 amino acids at the N-terminus of 
SEQ ID NO:2, 15-55% identity to an 100 amino acid sequence at the C-terminus of SEQ ID 
NO:2 and 6-20% identity to the region between those two sequences have the same function as 
SEQ ID NO:2 from other proteins with 20-60% identity to 420 amino acids at the N-terminus of 
SEQ ID NO:2, 15-55% identity to an 100 amino acid sequence at the C-terminus of SEQ ID 
NO:2 and 6-20% identity to the region between those two sequences have the same function as 
SEQ ID NO:2. 

The species described in the specification do not describe a representative number of 
species within the scope of this very large genus. 
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Therefore, one of skill in the art would not recognize that Applicant was in possession of 
the necessary common attributes or features of the genus in view of the disclosed species. 

Because the nucleic acids are not described, cells transformed with a vector comprising 
them are likewise not described, and the specification fails to provide an adequate written 
description of the claimed invention. 

Therefore, given the lack of written description in the specification with regard to the 
structural and functional characteristics of the compositions used in the claimed methods, 
Applicant does not appear to have been in possession of the claimed genus at the time this 
application was filed. 

Applicant urges Fig 3B shows a functional and conserved domain (response pg 13-14). 

This is not found persuasive because no such domain is shown in Fig 3B. Further, the 
specification does not describe the features that distinguish proteins that have Ftn2 function from 
those that do not. 

Applicant urges a DnaJ domain is taught (response pg 14). 

This is not found persuasive because more than a DnaJ-like domain is required for 
function. 

Applicant urges sequences from 12 species are described (response pg 14-16). 

This is not found persuasive because the sequences for a number of these do not appear to 
be in the specification, and the version of the other sequences available at the time of filing is not 
known. Further, one of these sequences is indicated to be a fragment. 

5. Claims 43-55 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply with 



Application/Control Number: 10/600,070 Page 8 

Art Unit: 1638 

the enablement requirement. The claims contain subject matter that was not described in the 
specification in such a way as to enable one skilled in the art to which it pertains, or with which 
it is most nearly connected, to make and/or use the invention. Due to Applicant's amendment of 
the claims, the rejection is different from the scope of enablement rejection set forth in the Office 
action mailed 26 February 2008, as applied to claims 23-34. Applicant's arguments filed 27 
May 2008 have been fully considered but they are not persuasive. 

The claims are broadly drawn to cells transformed with a vector comprising a nucleic 
acid encoding a protein with 20-60% identity to 420 amino acids at the N-terminus of SEQ ID 
NO:2, 15-55% identity to an 100 amino acid sequence at the C-terminus of SEQ ID NO:2 and 6- 
20% identity to the region between those two sequences, wherein decreasing the amount of the 
protein in a cell results in incomplete or no division in the cell or the cell's plastid. 

The instant specification describes the isolation of Ftn2 from Synechococcus and 
identification of putative cyanobacterial homologs (examples 4 and 5), which has 17% identity to 
an unknown protein (SEQ ID NO:2, encoded by the genomic sequence SEQ ID NO:3 and cDNA 
SEQ ID NO:l) in Arabidopsis; mapping the arc6 mutation in Arabidopsis to show that it and the 
unknown protein map to chromosome 5 (example 2); rescuing the arc6 mutation by SEQ ID 
NO:l (example 2); analysis of the mutant to show that FtsZ rings and filaments are disrupted 
(example 2); identification of potential Ftn2 homologues from various database sequences 
(example 3); isolation of an Ftn2 gene from Synechococcus by transposon mutagenesis 
(examples 4-5); identification of arc5 (examples 6) and Fzo-like (example 7) genes from 
Arabidopsis. The specification teaches that SEQ ID NO:2 does not have a proper DnaJ domain 
or a complete myb domain, but appears to have a chloroplast targeting sequence and three 
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putative transmembrane helices (pg 90-91). 

The invention would not function as claimed 

The claims are drawn to cells transformed with a vector comprising a nucleic acid 
encoding a protein, wherein decreasing the amount of the protein in a cell results in incomplete 
or no division in the cell or the cell's plastid. Thus, the claims are drawn to cells transformed 
with a vector in which decreasing the expression of the product produced by the vector produces 
a new phenotype. 

However, cells transformed with a vector that do not produce the product encoded by the 
vector would be equivalent to cells that are not transformed with the nucleic acid, that is, they 
would be phenotypically wild-type. 

There is no reason that such cells would have incomplete or no division. Therefore, these 
cells are not enabled. 

The specification does not teach nucleic acids within the full scope of the claims 
Not all proteins with 20-60% identity to 420 amino acids at the N-terminus of SEQ ID 
NO:2, 15-55% identity to an 100 amino acid sequence at the C-terminus of SEQ ID NO:2 and 6- 
20% identity to the region between those two sequences have the same function as SEQ ID 
NO:2. An sequence from Arabidopsis, At3gl9180, that falls with this structural description (See 
sequence comparison in the written description rejection above), does not have the same function 
as FTN2, as it cannot complement FTN2 function in Arabidopsis (Vitha et al, 2003, Plant Cell 
15:1918-1933; see pg 1927, right column, paragraph 2). 



Application/Control Number: 10/600,070 Page 10 

Art Unit: 1638 

The specification does not teach how to make functional nucleic acids encoding a protein 
with 20-60% identity to 420 amino acids at the N-terminus of SEQ ID NO:2, 15-55% identity to 
an 100 amino acid sequence at the C-terminus of SEQ ID NO:2 and 6-20% identity to the region 
between those two sequences, wherein decreasing the amount of the protein in a cell results in 
incomplete or no division in the cell or the cell's plastid. 

Additionally, even 5 years after the filing of the instant application, the function of Ftn2 is 
not known (Maple et al, 2007, Annals Botany 99:565-579; pg 570, right column, paragraph 2). 
Also, Arc6 (the instant SEQ ID NO:2) appears to have a very different function in plants than 
Ftn2 does in prokaryotes (pg 570, right column, paragraph , to pg 571, right column, paragraph 2). 

Given the claim breath, unpredictability in the art, undue experimentation, and lack of 
guidance in the specification as discussed above, the instant invention is not enabled. 

Applicant urges the specification teaches how to use the claimed nucleic acids to increase 
or decrease plastid size and shape (response pg 9). 

This is not found persuasive because although the specification does not teach how to use 
plants in which Ftn2 is overexpressed, Vitha et al (2003, Plant Cell 15:1918-1933) teach that 
such plants have the same phenotype as plants in which the expression of SEQ ID NO:2 is 
depressed (pg 1923, right column, paragraph 2); thus, this portion of the previous rejection is 
withdrawn. 



6. 



Claims 23-34 are allowed. 
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Conclusion 

7. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anne R. Kubclik, Ph.D., whose telephone number is (571) 272- 
0801. The examiner can normally be reached Monday through Friday, 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Anne Marie Grunberg, can be reached at (571) 272-0975. 

The central fax number for official correspondence is (571) 273-8300. 

Patent applicants with problems or questions regarding electronic images that can be 
viewed in the Patent Application Information Retrieval system (PAIR) can now contact the 
USPTO's Patent Electronic Business Center (Patent EBC) for assistance. Representatives are 
available to answer your questions daily from 6 am to midnight (EST). The toll free number is 
(866) 217-9197. When calling please have your application serial or patent number, the type of 
document you are having an image problem with, the number of pages and the specific nature of 
the problem. The Patent Electronic Business Center will notify applicants of the resolution of 
the problem within 5-7 business days. Applicants can also check PAIR to confirm that the 
problem has been corrected. The USPTO's Patent Electronic Business Center is a complete 
service center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It also 
enables applicants to view the scanned images of their own application file folder(s) as well as 
general patent information available to the public. 

For all other customer support, please call the USPTO Call Center (UCC) at 800-786- 

9199. 

January 27, 2009 

/Anne R. Kubelik/ 

Primary Examiner, Art Unit 1638 



